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A-10 4-[2-( ) ]
2-( )  (5.26 g, 7.81 mmol) 4-
 (0.94 g, 7.44 mmol)  (2.06 g, 14.88 mmol) 80 mL 200 mL
60°C 3
1 N
 ( ) A-10 (3.00 g, 4.46 mmol) 
60% Colorless powder, mp: 113 114 1, 1591, 1496, 
1240 1134 cm 1, 1H NMR (500 MHz, CDCl3 2.38 (2H, m), 2.97 3.00 (2H, m), 5.00 (1H, 
s), 6.82 (2H, d, J = 8.5 Hz), 7.34 (2H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd for C18H8OF21S [M 
 H]  670.9962; found 670.9962. 
A-8 4-[2-( ) ]
2-( )  (9.00 g, 15.67 mmol) 4-
 (2.00 g, 15.85 mmol)  (3.00 g, 21.71 mmol) 100 mL 300 
mL 60°C 3 A-10
A-8 (8.69 g, 15.18 mmol) 97% Colorless powder, mp: 103 104
= 3430, 1591, 1496, 1236 1210 cm 1, 1H NMR (500 MHz, CDCl3 2.38 (2H, m), 2.97 3.00 
(2H, m), 5.02 (1H, s), 6.83 (2H, d, J = 9.2 Hz), 7.35 (2H, d, J = 9.2 Hz) ppm, HRMS (ESI): m/z calcd 
for C16H8OF17S [M  H]  571.0024; found 571.0024. 
A-6 4-[2-( ) ]
2-( )  (10.04 g, 21.17 mmol) 4-
 (2.64 g, 20.92 mmol)  (4.00 g, 28.94 mmol) 100 mL 300 
mL 60°C 3 A-10
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A-6 (8.50 g, 18.00 mmol) 86% Colorless powder, mp: 69
3431, 1591, 1496, 1236 1141 cm 1, 1H NMR (500 MHz, CDCl3 2.38 (2H, m), 2.97 3.00 
(2H, m), 5.00 (1H, s), 6.82 (2H, d, J = 8.5 Hz), 7.34 (2H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd 
for C14H8OF13S [M  H]  471.0088; found 471.0096. 
A-4 4-[2-( ) ]
2-( )  (12.04 g, 32.19 mmol) 4-
 (3.43 g, 27.18 mmol)  (4.89 g, 35.38 mmol) 100 mL 300 mL
60°C 3 A-10 A-
4 (9.11 g, 24.47 mmol) 90% Colorless powder, mp: 47 48°C, IR (KBr d
3431, 1591, 1496, 1236 1210 cm 1, 1H NMR (500 MHz, CDCl3 2.38 (2H, m), 2.97 3.00 
(2H, m), 5.02 (1H, s), 6.83 (2H, d, J = 9.2 Hz), 7.35 (2H, d, J = 9.2 Hz) ppm, HRMS (ESI): m/z calcd 
for C12H10OF8S [M  H]  371.0152; found 371.0132. 
1-m-n
1-12-10
A-10 (1.07 g, 1.59 mmol) 1,12-  (0.27 g, 0.823 mmol)
 (0.69 g, 4.99 mmol) 3- 80 mL 200 mL 120°C 3
1-
12-10 (0.60 g, 0.397 mmol) 48% Colorless crystals, mp: 132 133°C, IR (KBr disc): 
54, 2856, 1595, 1496, 1234 1180 cm 1, 1H NMR (500 MHz, CDCl3 1.40 (12H, m), 
1.46 (4H, quin, J = 7.9 Hz), 1.78 (4H, quin, J = 6.6 Hz), 2.23 2.43 (4H, m), 2.97 3.00 (4H, m), 3.93 
(4H, t, J = 6.6 Hz), 6.86 (4H, d, J = 8.5 Hz), 7.36 (4H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd for 
C49H41O4F42S2 [M + HCOO]  1555.1776; found 1555.1790. 
1-12-8
72 
A-8 (1.34 g, 2.35 mmol) 1,12-  (0.38 g, 1.14 mmol)
(0.47 g, 3.43 mmol) 3- 80 mL 200 mL 120°C 3
1-12-10 1-12-8 (0.97 g, 0.740 mmol) 65%
Colorless crystals, mp: 116 117°C, IR , 1244 1180 
cm 1, 1H NMR (500 MHz, CDCl3 1.40 (12H, m), 1.46 (4H, quin, J = 7.9 Hz), 1.78 (4H, 
quin, J = 6.6 Hz), 2.23 2.43 (4H, m), 2.97 3.00 (4H, m), 3.93 (4H, t, J = 6.6 Hz), 6.86 (4H, d, J = 8.5 
Hz), 7.36 (4H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd for C45H41O2F34S2 [M + HCOO]
1355.1903; found 1355.1918. 
1-10-8
A-8 (1.37 g, 2.40 mmol) 1,10-  (0.35 g, 1.17 mmol)
(0.48 g, 3.51 mmol) 3- 80 mL 200 mL 120°C 3
1-12-10 1-10-8 (1.19 g, 0.928 mmol) 79%
Colorless crystals, mp: 115 116°C, IR , 1595, 1497, 1246 1180 
cm 1, 1H NMR (500 MHz, CDCl3 33 1.37 (8H, m), 1.45 (4H, quin, J = 7.3 Hz), 1.78 (4H, quin, 
J = 6.7 Hz), 2.27 2.38 (4H, m), 2.97 3.00 (4H, m), 3.94 (4H, t, J = 6.4 Hz), 6.86 (4H, d, J = 8.5 Hz), 
7.36 (4H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd for C43H37O4F34S2 [M + HCOO]  1327.1590; 
found 1327.1605. 
1-8-8
A-8 (1.40 g, 2.45 mmol) 1,8-  (0.33 g, 1.20 mmol)
(0.50 g, 3.59 mmol) 3- 80 mL 200 mL 120°C 3
1-12-10 1-8-8 (1.36 g, 1.08 mmol) 91%
Colorless crystals, mp: 117 118°C, IR , 1240 1147 
cm 1, 1H NMR (500 MHz, CDCl3 1.40 (4H, m), 1.45 (4H, quin, J = 6.0 Hz), 1.76 (4H, quin, 
J = 7.6 Hz), 2.25 2.35 (4H, m), 2.93 2.97 (4H, m), 3.91 (4H, t, J = 6.4 Hz), 6.86 (4H, d, J = 8.5 Hz), 




A-8 (0.96 g, 1.67 mmol) 1,6-  (0.20 g, 0.815 mmol)
(0.34 g, 2.45 mmol) 3- 80 mL 200 mL 120°C 3
1-12-10 1-6-8 (0.90 g, 0.734 mmol) 90%
Colorless crystals, mp: 118 119°C, IR , 1595, 1497, 1246 1148 
cm 1, 1H NMR (500 MHz, CDCl3 1.58 (4H, m), 1.82 (4H, quin, J = 6.4 Hz), 2.28 2.38 
(4H, m), 2.97 3.00 (4H, m), 3.97 (4H, t, J = 6.4 Hz), 6.86 (4H, d, J = 8.5 Hz), 7.36 (4H, d, J = 8.5 
Hz) ppm, HRMS (ESI): m/z calcd for C39H29O4F34S2 [M + HCOO]  1271.0964; found 1271.0970. 
1-4-8
A-8 (0.98 g, 1.71 mmol) 1,4-  (0.18 g, 0.834 mmol)
(0.35 g, 2.50 mmol) 3- 80 mL 200 mL 120°C 3
1-12-10 1-4-8 (0.86 g, 0.717 mmol) 86%
Colorless crystals, mp: 127 128°C, IR , 1240 1180 
cm 1, 1H NMR (500 MHz, CDCl3 J = 2.7 Hz), 2.25 2.34 (4H, m), 2.94 2.98 
(4H, m), 4.00 (4H, t, J = 5.1 Hz), 6.86 (4H, d, J = 8.5 Hz), 7.36 (4H, d, J = 8.5 Hz) ppm, HRMS (ESI): 
m/z calcd for C37H25O4F34S2 [M + HCOO]  1243.0651; found 1243.0667. 
1-12-6
A-6 (7.99 g, 16.92 mmol) 1,12-  (2.71 g, 8.26 mmol)
 (2.46 g, 17.80 mmol) 3- 80 mL 200 mL 120°C
3
 ( ) 
1-12-6 (6.88 g, 6.19 mmol) 75% Colorless powder, mp: 93 94°C, 
IR , 1244 1180 cm 1, 1H NMR (500 MHz, CDCl3
1.28 1.40 (12H, m), 1.46 (4H, quin, J = 7.9 Hz), 1.78 (4H, quin, J = 6.6 Hz), 2.23 2.43 (4H, m), 
2.97 3.00 (4H, m), 3.93 (4H, t, J = 6.6 Hz), 6.86 (4H, d, J = 8.5 Hz), 7.36 (4H, d, J = 8.5 Hz) ppm, 
74 
HRMS (ESI): m/z calcd for C41H41O4F26S2 [M + HCOO]  1155.2031; found 1155.2046. 
1-10-6
A-6 (5.03 g, 10.65 mmol) 1,10-  (1.61 g, 5.37 mmol)
(2.30 g, 16.64 mmol) 3- 80 mL 200 mL 120°C 3
1-12-6 1-10-6 (5.13 g, 4.74 mmol) 88%
Colorless powder, mp: 95 96°C , 1246 1180 
cm 1, 1H NMR (500 MHz, CDCl3 33 1.37 (8H, m), 1.45 (4H, quin, J = 7.3 Hz), 1.78 (4H, quin, 
J = 6.7 Hz), 2.27 2.38 (4H, m), 2.97 3.00 (4H, m), 3.94 (4H, t, J = 6.4 Hz), 6.86 (4H, d, J = 8.5 Hz), 
7.36 (4H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd for C39H37O4F26S2 [M + HCOO]  1127.1718; 
found 1127.1736. 
1-8-6
A-6 (1.07 g, 2.26 mmol) 1,8-  (0.30 g, 1.10 mmol)
(0.46 g, 3.31 mmol) 3- 80 mL 200 mL 120°C 3
1-12-6 1-8-6 (0.52 g, 0.493 mmol) 45%
Colorless crystals, mp: 94 95°C, I , 1244 1180 
cm 1, 1H NMR (500 MHz, CDCl3 1.40 (4H, m), 1.45 (4H, quin, J = 6.0 Hz), 1.76 (4H, quin, 
J = 7.6 Hz), 2.25 2.35 (4H, m), 2.93 2.97 (4H, m), 3.91 (4H, t, J = 6.4 Hz), 6.86 (4H, d, J = 8.5 Hz), 
7.36 (4H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd for C37H33O4F26S2 [M + HCOO]  1099.1404; 
found 1099.1405. 
1-6-6
A-6 (5.06 g, 10.71 mmol) 1,6-  (1.33 g, 5.45 mmol)
(2.28 g, 16.50 mmol) 3- 80 mL 200 mL 120°C 3
1-12-6 1-6-6 (3.94 g, 3.84 mmol) 70%
Colorless crystals, mp: 83 84°C, IR , 1246 1178 
75 
cm 1, 1H NMR (500 MHz, CDCl3 1.58 (4H, m), 1.82 (4H, quin, J = 6.4 Hz), 2.28 2.38 
(4H, m), 2.97 3.00 (4H, m), 3.97 (4H, t, J = 6.4 Hz), 6.86 (4H, d, J = 8.5 Hz), 7.36 (4H, d, J = 8.5 
Hz) ppm, HRMS (ESI): m/z calcd for C35H29O4F26S2 [M + HCOO]  1071.1092; found 1071.1095. 
1-4-6
A-6 (1.16 g, 2.46 mmol) 1,4-  (0.26 g, 1.20 mmol)  (0.50 
g, 3.60 mmol) 3- 80 mL 200 mL 120°C 3
1-12-6 1-4-6 (0.69 g, 0.691 mmol) 58%
Colorless crystals, mp: 107 108 9, 2874, 1595, 1497, 1252 1180 cm 1, 
1H NMR (500 MHz, CDCl3 J = 2.7 Hz), 2.25 2.34 (4H, m), 2.94 2.98 (4H, m), 
4.00 (4H, t, J = 5.1 Hz), 6.86 (4H, d, J = 8.5 Hz), 7.36 (4H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z
calcd for C33H25O4F26S2 [M + HCOO]  1043.0779; found 1043.0795. 
1-12-4
A-4 (4.87 g, 13.08 mmol) 1,12-  (2.14 g, 6.52 mmol)
 (2.10 g, 15.19 mmol) 3- 80 mL 200 mL 120°C
3 1-12-6 1-12-4 (4.63 g, 5.08 mmol) 
78% Colorless powder, mp: 73  2965, 2805, 1597, 1503, 1298 1207 
cm 1, 1H NMR (500 MHz, CDCl3 1.48 (12H, m), 1.46 (4H, quin, J = 7.6 Hz), 1.78 (4H, 
quin, J = 6.4 Hz), 2.27 2.38 (4H, m), 2.97 3.00 (4H, m), 3.95 (4H, t, J = 6.4 Hz), 6.87 (4H, d, J = 8.5 
Hz), 7.36 (4H, d, J = 9.2 Hz) ppm, HRMS (ESI): m/z calcd for C37H41O4F18S2 [M + HCOO]  955.2159; 
found 955.2177. 
1-10-4
A-4 (1.30 g, 3.48 mmol) 1,10-  (0.51 g, 1.70 mmol)
(0.70 g, 5.10 mmol) 3- 80 mL 200 mL 120°C 3
1-12-6 1-10-4 (1.22 g, 1.38 mmol) 81%
76 
Colorless powder, mp: 71 72 36, 2855, 1597, 1497, 1248 1213 
cm 1, 1H NMR (500 MHz, CDCl3 33 1.37 (8H, m), 1.45 (4H, quin, J = 7.3 Hz), 1.78 (4H, quin, 
J = 6.7 Hz), 2.27 2.38 (4H, m), 2.97 3.00 (4H, m), 3.94 (4H, t, J = 6.4 Hz), 6.86 (4H, d, J = 8.5 Hz), 
7.36 (4H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd for C35H37O4F18S2 [M + HCOO]  927.1846; 
found 927.1842. 
1-8-4
A-4 (1.20 g, 3.22 mmol) 1,8-  (0.43 g, 1.57 mmol)
(0.65 g, 4.71 mmol) 3- 80 mL 200 mL 120°C 3
1-12-6 1-8-4 (1.20 g, 1.26 mmol) 80%
Colorless powder, mp: 67 68°C, IR , 1248 1213 cm 1, 
1H NMR (500 MHz, CDCl3 1.40 (4H, m), 1.45 (4H, quin, J = 6.0 Hz), 1.76 (4H, quin, J = 
7.6 Hz), 2.25 2.35 (4H, m), 2.93 2.97 (4H, m), 3.91 (4H, t, J = 6.4 Hz), 6.86 (4H, d, J = 8.5 Hz), 7.36 
(4H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd for C33H33O4F18S2 [M + HCOO]  899.1533; found 
899.1543. 
1-6-4
A-4 (4.51 g, 12.12 mmol) 1,6-  (1.47 g, 6.03 mmol)
(1.90 g, 13.75 mmol) 3- 80 mL 200 mL 120°C 3
1-12-6 1-6-4 (3.41 g 4.13 mmol) 68%
Colorless needles, mp: 64 65°C, IR , 1283 1179 
cm 1, 1H NMR (500 MHz, CDCl3 1.56 (4H, m), 1.82 (4H, quin, J = 6.4 Hz), 2.28 2.38 
(4H, m), 2.97 3.00 (4H, m), 3.97 (4H, t, J = 6.4 Hz), 6.86 (4H, d, J = 8.5 Hz), 7.36 (4H, d, J = 8.5 




1-12-6 (3.00 g, 2.70 mmol) 35%  (0.55 g, 5.66 mmol) 80 mL
200 mL 70°C
2-12-6 (2.55 g, 2.23 mmol) 83%
Colorless powder, mp: 122 123°C (decomposition), IR (KBr disc): , 
1248 1192 cm 1, 1H NMR (500 MHz, CDCl3): 1.35 (12H, m), 1.47 (4H, quin, J = 6.7 Hz), 
1.81 (4H, quin, J = 6.7 Hz), 2.18 2.32 (2H, m), 2.52 2.65 (2H, m), 2.84 2.90 (2H, m), 3.07 3.13 
(2H, m), 4.00 (4H, t, J = 6.7 Hz), 7.04 (4H, d, J = 8.5 Hz), 7.53 (4H, d, J = 8.5 Hz) ppm, HRMS (ESI): 
m/z calcd for C40H41O4F26S2 [M + H]+ 1143.2031; found 1143.2031. 
2-6-6
1-6-6 (1.00 g, 0.974 mmol) 35%  (0.19 g, 1.95 mmol) 80 mL
200 mL 70°C
2-6-6 (0.82 g, 0.775 mmol) 80%
Colorless powder, mp: 132 133°C (decomposition), IR (KBr disc): 6, 2866, 1595, 1499, 
1248 1192 cm 1, 1H NMR (500 MHz, CDCl3): 70 (2H, quin, J = 6.7 Hz), 1.90 (4H, quin, J = 
6.7 Hz), 2.18 2.32 (2H, m), 2.52 2.65 (2H, m), 2.84 2.90 (2H, m), 3.07 3.13 (2H, m), 4.00 (4H, t, J
= 6.7 Hz), 7.04 (4H, d, J = 8.5 Hz), 7.53 (4H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd for 
C34H29O4F26S2 [M + H]+ 1059.1092; found 1059.1073. 
3-m-n
3-12-6
1-12-6 (3.00 g, 2.90 mmol) 35%  (1.72 g, 17.70 mmol) 80 mL
200 mL 120°C 3
3-12-6 (2.50 g, 2.29 mmol) 79%
Colorless powder, mp: 165 166°C, IR , 1254 1194 
78 
cm 1, 1H NMR (500 MHz, CDCl3 1.40 (12H, m), 1.47 (4H, quin, J = 7.6 Hz), 1.82 (4H, 
quin, J = 6.4 Hz), 2.48 2.67 (4H, m), 3.28 3.31 (4H, m), 4.00 (4H, t, J = 6.4 Hz), 7.04 (4H, d, J = 8.5 
Hz), 7.85 (4H, d, J = 9.2 Hz) ppm, HRMS (ESI): m/z calcd for C41H41O8F26S2 [M + HCOO]
1219.1828; found 1219.1835. 
3-6-6
1-6-6 (2.29 g, 2.23 mmol) 35%  (1.25 g, 12.86 mmol) 80 mL
200 mL 120°C 3 3-12-6
3-6-6 (2.13 g 1.95 mmol) 87% Colorless powder, mp: 157 158°C, IR (KBr 
, 1246 1178 cm 1, 1H NMR (500 MHz, CDCl3 1.58 (4H, 
m), 1.88 (4H, quin, J = 6.4 Hz), 2.53 2.63 (4H, m), 3.28 3.31 (4H, m), 4.07 (4H, t, J = 6.4 Hz), 7.04 
(4H, d, J = 8.5 Hz), 7.85 (4H, d, J = 9.2 Hz) ppm, HRMS (ESI): m/z calcd for C35H29O8F26S2 [M + 
HCOO]  1135.0889; found 1135.0901. 
3-12-4
1-12-4 (1.83 g, 2.21 mmol) 35%  (1.21 g, 12.45 mmol) 80 mL
200 mL 120°C 3 3-12-6
3-12-4 (1.85 g, 1.90 mmol) 86% Colorless powder, mp: 143 144°C, IR (KBr 
, 1598, 1506, 1286 1208 cm 1, 1H NMR (500 MHz, CDCl3 1.50 (12H, 
m), 1.46 (4H, quin, J = 7.6 Hz), 1.82 (4H, quin, J = 6.4 Hz), 2.52 2.62 (4H, m), 3.28 3.31 (4H, m), 
4.04 (4H, t, J = 6.4 Hz), 7.04 (4H, d, J = 8.5 Hz), 7.84 (4H, d, J = 9.2 Hz) ppm, HRMS (ESI): m/z
calcd for C37H41O8F18S2 [M + HCOO]  1019.1955; found 1019.1972. 
3-6-4
79 
1-6-4 (1.78 g, 2.15 mmol) 35%  (1.08 g, 11.11 mmol) 80 mL
200 mL 120°C 3 3-12-6
3-6-4 (1.61 g, 1.81 mmol) 84% Colorless powder, mp: 149 150°C, IR (KBr 
, 1297 1217 cm 1, 1H NMR (500 MHz, CDCl3 1.59 (4H, 
m), 1.88 (4H, quin, J = 6.1 Hz), 2.52 2.63 (4H, m), 3.28 3.31 (4H, m), 4.07 (4H, t, J = 6.4 Hz), 7.05 
(4H, d, J = 8.5 Hz), 7.85 (4H, d, J = 9.2 Hz) ppm, HRMS (ESI): m/z calcd for C30H32NO6F18S2 [M + 
NH4]+ 908.1384; found 908.1370. 
B-m-n
B-12-6
A-6 (3.00 g, 6.35 mmol) 1,12-  (4.17 g, 12.70 mmol)
 (1.05 g, 7.62 mmol) 80 mL 200 mL 60°C 8
HPLC
(
) B-12-6 (3.16 g, 5.02 mmol) 79% Colorless 
waxy solid, mp: 49 50°C, IR , 1250 1144 cm 1, 1H NMR (500 
MHz, CDCl3 1.48 (12H, m), 1.78 (2H, quin, J = 6.4 Hz), 1.85 (2H, quin, J = 6.4 Hz), 
2.28 2.38 (2H, m), 2.97 3.00 (2H, m), 3.41 (2H, t, J = 6.7 Hz), 3.94 (2H, t, J = 6.7 Hz), 6.86 (2H, d, 
J = 8.5 Hz), 7.36 (2H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd for C27H33O3F13SBr [M + HCOO]
763.1126; found 763.1133. 
B-6-6
A-6 (3.00 g, 6.35 mmol) 1,6-  (4.65 g, 19.1 mmol)
(1.11 g, 8.03 mmol) 80 mL 200 mL 60°C 8
HPLC B-12-6
B-6-6 (2.72 g, 4.28 mmol) 68% Colorless oil or waxy solid, mp: 30 31°C, IR 
(KRS- , 1246 1144 cm 1, 1H NMR (500 MHz, CDCl3 1.58 
(4H, m), 1.80 (2H, quin, J = 6.4 Hz), 1.90 (2H, quin, J = 6.4 Hz), 2.28 2.38 (2H, m), 2.97 3.00 (2H, 
80 
m), 3.42 (2H, t, J = 6.7 Hz), 3.95 (2H, t, J = 6.7 Hz), 6.86 (2H, d, J = 8.5 Hz), 7.36 (2H, d, J = 8.5 Hz) 
ppm, HRMS (ESI): m/z calcd for C20H19OF13S79Br [M  H]  633.0132; found 633.0131. 
C-m-n
C-12-6
A-6 (3.80 g, 7.94 mmol) 1,12-  (7.80 g, 23.80 mmol)
 (1.40 g, 10.10 mmol) 80 mL 200 mL 60°C 8
HPLC
35%  (2.30 g, 23.80 
mmol) 80 mL 200 mL 100°C
C-
12-6 (3.00 g, 454 mmol) 57% (2 steps) Colorless powder, mp: 85 86°C, IR (KBr 
, 1496, 1256 1182 cm 1, 1H NMR (500 MHz, CDCl3 1.58 (12H, 
m), 1.85 (2H, quin, J = 6.4 Hz), 1.91 (2H, quin, J = 6.4 Hz), 2.53 2.63 (2H, m), 3.28 3.31 (2H, m), 
3.43 (2H, t, J = 6.7 Hz), 4.06 (2H, t, J = 6.4 Hz), 7.05 (2H, d, J = 8.5 Hz), 7.85 (2H, d, J = 8.5 Hz) 
ppm, HRMS (ESI): m/z calcd for C27H33O5F13SBr [M + HCOO]  795.1024; found 795.1041.
C-6-6
A-6 (1.50 g, 3.18 mmol) 1,6-  (2.50 g, 10.25 mmol)
(1.00 g, 7.24 mmol) 80 mL 200 mL 60°C 8
HPLC
35%  (1.00 g, 10.29 mmol)
80 mL 200 mL 100°C C-12-6
81 
C-6-6 (1.13 g, 1.69 mmol) 53% (2 steps) Colorless powder, 
mp: 78 79°C, , 1246 1178 cm 1, 1H NMR (500 MHz, 
CDCl3 1.58 (4H, m), 1.85 (2H, quin, J = 6.4 Hz), 1.91 (2H, quin, J = 6.4 Hz), 2.53 2.63 
(2H, m), 3.28 3.31 (2H, m), 3.43 (2H, t, J = 6.7 Hz), 4.06 (2H, t, J = 6.4 Hz), 7.05 (2H, d, J = 8.5 Hz), 




C-12-6 (0.31 g, 0.475 mmol) A-6 (0.22 g, 0.475 mmol)  (0.30 g, 
2.17 mmol) 3- 80 mL 200 mL 120°C
 ( ) 4-12-6 
(0.47 g, 0.447 mmol) 94% Colorless powder, mp: 111 112°C, IR
2936, 2851, 1597, 1497, 1234 1190 cm 1, 1H NMR (500 MHz, CDCl3 1.50 (12H, m), 1.46 
(4H, quin, J = 7.6 Hz), 1.82 (4H, quin, J = 6.4 Hz), 2.28 2.38 (2H, m), 2.53 2.63 (2H, m), 2.97 3.00 
(2H, m), 3.27 3.31 (2H, m), 3.98 (2H, t, J = 6.4 Hz), 4.06 (2H, t, J = 6.1 Hz), 6.86 (2H, d, J = 8.5 Hz), 
7.04 (2H, d, J = 8.5 Hz), 7.37 (2H, d, J = 8.5 Hz), 7.84 (2H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z
calcd for C41H42O6F26S2 [M + HCOO]  1187.1929; found 1187.1910. 
4-6-6
C-6-6 (0.50 g, 0.749 mmol) A-6 (0.35 g, 0.749 mmol)  (0.31 g, 
2.25 mmol) 3- 80 mL 200 mL 120°C
4-12-6 4-6-6 (0.44 g, 0.419 mmol) 56%
Colorless powder, mp: 110 111°C, IR , 1236 1188 cm 1, 1H 
NMR (500 MHz, CDCl3 1.58 (4H, m), 1.85 (2H, quin, J = 6.4 Hz), 1.91 (2H, quin, J = 6.4 
82 
Hz), 2.28 2.38 (2H, m), 2.53 2.63 (2H, m), 2.97 3.01 (2H, m), 3.28 3.31 (2H, m), 3.98 (2H, t, J = 
6.4 Hz), 4.06 (2H, t, J = 6.1 Hz), 6.86 (2H, d, J = 8.5 Hz), 7.04 (2H, d, J = 8.5 Hz), 7.37 (2H, d, J = 
8.5 Hz), 7.84 (2H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd for C35H29O6F26S2 [M + HCOO]
1103.0990; found 1103.1003. 
7-1-4  II 
83 
Scheme 7-1-4-1. H-n I-n 2-( )
24  35% 3
84 




4-  (10.07 g, 53.84 mmol)  (1.86 g, 
76.51 mmol) THF 50 mL 200 mL
80% 78°C
 (6.32 g, 60.82 mmol) / THF 2
1 N
/  (9
1) 4-  (6.25g, 41.46 mmol) 77%
Colorless crystals, mp: 205 206° cm 1, 1H NMR (500 
MHz, DMSO-d6 J = 8.5 Hz), 7.73 (2H, d, J = 8.5 Hz), 7.85 (2H, s) 
ppm. 
D-n
D-6 4-[2-( ) ]
2-( )  (30.02 g, 63.33 mmol) 4-
 (11.96 g, 63.29 mmol)  (13.29 g, 96.16 mmol) 100 mL 300 mL
60°C 3
D-6 
(32.41g, 60.76 mmol) 96% Colorless powder, mp: 43 44°C, IR 
1477, 1248 1140 cm 1, 1H NMR (500 MHz, CDCl3 2.43 (2H, m), 3.09 3.12 (2H, m), 7.23 
(2H, d, J = 8.5 Hz), 7.46 (2H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd for C14H7BrF13S [M H]
532.9244; found 532.9285. 
D-4 4-[2-( ) ]
86 
2-( )  (9.46 g, 25.30 mmol) 4-
 (4.36 g, 23.06 mmol)  (3.92 g, 28.36 mmol) 100 mL 300 mL
60°C 3
 (
) D-4 (9.41g, 21.68 mmol) 94% Light yellow 
oil, IR (KRS- , 1260 1140 cm 1, 1H NMR (500 MHz, CDCl3 2.43 (2H, 
m), 3.09 3.12 (2H, m), 7.23 (2H, d, J = 8.5 Hz), 7.46 (2H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd 
for C12H7F9SBr [M  H]  472.9308; found 432.9310. 
E-n
E-6 4-[2-( ) ]
D-6 (10.00 g, 18.69 mmol) 35%  (6.30 g, 62.96 mmol) 100 mL
300 mL 120°C 3
E-6 (10.22 g, 18.13 mmol) 97%
Colorless powder, mp: 127 128°C, IR , 1240 1190 cm 1, 1H 
NMR (500 MHz, CDCl3 .55 2.65 (2H, m), 3.31 3.33 (2H, m), 7.77 (2H, d, J = 8.5 Hz), 7.81 
(2H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd for C14H7O2BrF13S [M  H]  564.9131; found 
564.9143. 
E-4 4-[2-( ) ]
D-4 (4.00 g, 9.19 mmol) 35%  (3.23 g, 33.24 mmol) 80 mL 200 
mL 120°C 3 E-6
E-4 (3.91 g, 8.36 mmol) 91% Colorless powder, mp: 99 100°C
1578, 1358, 1294 1136 cm 1, 1H NMR (500 MHz, CDCl3  2.55 2.65 (2H, m), 3.31 3.33 (2H, 
m), 7.77 (2H, d, J = 8.5 Hz), 7.81 (2H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd for C12H7O2F9SBr 
87 
[M  H]  464.9206; found 464.9210. 
F-n
F-6
D-6 (5.00 g, 9.34 mmol) 4- (1.70 g, 11.21 
mmol)  (1.98 g, 18.69 mmol)  (II) (0.01 g, 5 mol%)
 (0.03 g, 12 mol%) 20 mL 1,4- 80 mL 300 mL
100°C 12
(
) F-6 (5.20 g, 9.25 mmol) 99% Colorless powder, 
mp: 135 136°C , 1248 1140 cm 1, 1H NMR (500 MHz, CDCl3
2.33 2.48 (2H, m), 3.12 3.15 (2H, m), 3.85 (3H, s), 6.98 (2H, d, J = 9.2 Hz), 7.41 (2H, d, J = 8.5 Hz), 
7.52 (2H, d, J = 9.2 Hz), 7.52 (2H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd for C21H14OF13S [M 
 H]  561.0558; found 561.0574. 
F-4
D-4 (1.19 g, 2.74 mmol) 4-  (0.51 g, 3.36 
mmol)  (0.60 g, 5.66 mmol)  (II) (0.01 g, 16 mol%)
 (0.03 g, 40 mol%) 10 mL 1,4- 30 mL 100 mL
100°C F-6 F-4 (0.90 g, 1.95 
mmol) 71% Colorless powder, mp: 113 114°C, IR (KBr disc): , 
1248 1171 cm 1, 1H NMR (500 MHz, CDCl3 2.48 (2H, m), 3.12 3.15 (2H, m), 3.85 (3H, 
s), 6.98 (2H, d, J = 9.2 Hz), 7.41 (2H, d, J = 8.5 Hz), 7.52 (2H, d, J = 9.2 Hz), 7.52 (2H, d, J = 8.5 Hz) 




E-6 (4.67 g, 8.23 mmol) 4-  (1.50 g, 9.87 
mmol)  (1.75 g, 16.45 mmol)  (II) (0.01 g, 5 mol%)
 (0.03 g, 14 mol%) 20 mL 1,4- 60 mL 200 mL
100°C 12
G-6 (4.85 g, 8.15 
mmol) 99% Colorless flaky crystals, mp: 190  = 1609, 1528, 
1233 1140 cm 1, 1H NMR (500 MHz, CDCl3 2.69 (2H, m), 3.34 3.37 (2H, m), 3.88 (3H, 
s), 7.03 (2H, d, J = 8.5 Hz), 7.58 (2H, d, J = 8.5 Hz), 7.77 (2H, d, J = 8.5 Hz), 7.96 (2H, d, J = 8.5 Hz) 
ppm, HRMS (ESI): m/z calcd for C21H19NO3F13S [M + NH4]+ 612.0878; found 612.0891. 
G-4
E-4 (1.29 g, 2.76 mmol) 4-  (0.56 g, 3.69 
mmol)  (0.60 g, 5.66 mmol)  (II) (0.01 g, 16 mol%)
 (0.03 g, 41 mol%) 10 mL 1,4- 30 mL 100 mL
100°C G-6 G-4 (1.32 g, 
2.68 mmol) 97% Colorless powder, mp: 175 176°C, IR (KBr disc): , 
1209 1132 cm 1, 1H NMR (500 MHz, CDCl3 2.69 (2H, m), 3.34 3.37 (2H, m), 3.88 (3H, 
s), 7.03 (2H, d, J = 8.5 Hz), 7.58 (2H, d, J = 8.5 Hz), 7.77 (2H, d, J = 8.5 Hz), 7.96 (2H, d, J = 8.5 Hz) 
ppm, HRMS (ESI): m/z calcd for C19H19NO3F9S [M + NH4]+ 512.0942; found 512.0947. 
H-n
H-6
F-6 (1.00 g, 1.78 mmol)  (1.20 g, 4.79 mmol) 80 mL
200 mL 12 1
89 
H-6 (0.87 g, 1.58 mmol) 89% Colorless powder, mp: 
171 1 , 1234 1188 cm 1, 1H NMR (500 MHz, CDCl3
2.37 2.48 (2H, m), 3.12 3.15 (2H, m), 4.92 (1H, s), 6.91 (2H, d, J = 8.5 Hz), 7.41 (2H, d, J = 7.9 Hz), 
7.47 (2H, d, J = 8.5 Hz), 7.51 (2H, d, J = 7.9 Hz) ppm, HRMS (ESI): m/z calcd for C20H12OF13S [M 
 H]  547.0401; found 547.0394. 
H-4
F-4 (0.90 g, 1.95 mmol)  (1.25 g, 5.00 mmol) 80 mL
200 mL 12 H-6
H-4 (0.78 g, 1.76 mmol) 90% Colorless powder, mp: 159 160°C, IR (KBr 
, 1234 1188 cm 1, 1H NMR (500 MHz, CDCl3 2.48 (2H, m), 
3.12 3.15 (2H, m), 4.92 (1H, s), 6.91 (2H, d, J = 8.5 Hz), 7.41 (2H, d, J = 7.9 Hz), 7.47 (2H, d, J = 




G-6 (2.00 g, 3.37 mmol)  (2.60 g, 10.38 mmol) 80 
mL 200 mL 12 H-6
I-6 (1.65 g, 2.86 mmol) 85% Colorless powder, mp: 208 209°C, IR 
3445, 1611, 1489, 1230 1190 cm 1, 1H NMR (500 MHz, DMSO-d6 2.66 
(2H, m), 3.70 3.73 (2H, m), 6.90 (2H, d, J = 8.5 Hz), 7.64 (2H, d, J = 8.5 Hz), 7.90 (2H, d, J = 8.5 
Hz), 7.98 (2H, d, J = 8.5 Hz), 9.82 (1H, s) ppm, HRMS (ESI): m/z calcd for C20H12O3F13S [M H]
579.0300; found 579.0295. 
I-4
90 
G-4 (1.32 g, 2.67 mmol)  (2.51 g, 10.0 mmol) 80 mL
200 mL 12 H-6
I-4 (1.07 g, 2.24 mmol) 84% Colorless powder, mp: 186 187°C, IR (KBr 
, 1230 1190 cm 1, 1H NMR (500 MHz, DMSO-d6 2.66 (2H, 
m), 3.70 3.73 (2H, m), 6.90 (2H, d, J = 8.5 Hz), 7.64 (2H, d, J = 8.5 Hz), 7.90 (2H, d, J = 8.5 Hz), 
7.98 (2H, d, J = 8.5 Hz), 9.82 (1H, s) ppm, HRMS (ESI): m/z calcd for C18H12O3F9S [M  H]
479.0363; found 479.0379. 
5-m-n
5-12-6
H-6 (0.51 g, 0.937 mmol) B-12-6 (0.59 g, 0.937 mmol)  (0.16 g, 
1.12 mmol) 3- 40 mL 100 mL 120°C
 ( ) 5-12-
6 (0.71 g, 0.647 mmol) 70% Colorless powder, mp: 124 125°C, IR
2926, 2851, 1609, 1497, 1248 1184 cm 1, 1H NMR (500 MHz, CDCl3 1.40 (12H, m), 
1.42 1.50 (4H, m), 1.78 (4H, sept, J = 6.4 Hz), 2.28 2.38 (2H, m), 2.38 2.48 (2H, m), 2.97 2.99 (2H, 
m), 3.12 3.15 (2H, m), 3.94 (2H, t, J = 6.4 Hz), 4.00 (2H, t, J = 6.4 Hz), 6.87 (2H, d, J = 8.5 Hz), 6.96 
(2H, d, J = 8.5 Hz), 7.36 (2H, d, J = 8.5 Hz), 7.41 (2H, d, J = 7.9 Hz), 7.50 (2H, d, J = 7.9 Hz), 7.52 
(2H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd for C47H45O4F26S2 [M + HCOO]  1231.2344; found 
1231.2367. 
5-6-6
H-6 (0.47 g, 0.787 mmol) B-6-6 (0.50 g, 0.787 mmol)  (0.31 g, 
0.944 mmol) 3- 40 mL 100 mL 120°C
91 
5-12-6 5-6-6 (0.68 g, 0.614 mmol) 78%
Colorless powder, mp: 132 133°C, IR , 1248 1184 cm 1, 1H 
NMR (500 MHz, CDCl3 J = 6.4 Hz), 2.28 2.38 (2H, m), 2.38 2.48 (2H, m), 
2.97 2.99 (2H, m), 3.12 3.15 (2H, m), 3.97 (2H, t, J = 6.4 Hz), 4.02 (2H, t, J = 6.4 Hz), 6.87 (2H, d, 
J = 8.5 Hz), 6.96 (2H, d, J = 8.5 Hz), 7.36 (2H, d, J = 8.5 Hz), 7.41 (2H, d, J = 7.9 Hz), 7.50 (2H, d, J
= 7.9 Hz), 7.52 (2H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd for C41H33O4F26S2 [M + HCOO]
1147.1405; found 1147.1418. 
6-m-n
6-12-6
H-6 (0.31 g, 0.559 mmol) C-12-6 (0.42 g, 0.559 mmol)  (0.30 
g, 2.24 mmol) 3- 40 mL 100 mL 120°C
5-12-6 6-12-6 (0.37 g, 0.302 mmol) 54%
Colorless powder, mp: 161 162°C, IR , 1234 1190 cm 1, 1H 
NMR (500 MHz, CDCl3 1.50 (12H, m), 1.46 (4H, quin, J = 7.6 Hz), 1.82 (4H, quin, J = 
6.4 Hz), 2.37 2.48 (2H, m), 2.56 2.63 (2H, m), 3.12 3.15 (2H, m), 3.27 3.31 (2H, m), 4.03 (2H, t, J
= 6.4 Hz), 4.07 (2H, t, J = 6.4 Hz), 6.97 (2H, d, J = 8.5 Hz), 7.05 (2H, d, J = 9.2 Hz), 7.41 (2H, d, J = 
8.5 Hz), 7.51 (2H, d, J = 8.5 Hz), 7.52 (2H, d, J = 7.9 Hz), 7.84 (2H, d, J = 9.2 Hz) ppm, HRMS (ESI): 
m/z calcd for C46H48NO4F26S2 [M + NH4]+ 1236.2610; found 1236.2623. 
6-6-6
H-6 (2.90 g, 5.29 mmol) C-6-6 (3.53 g, 5.29 mmol) (3.00 g, 
21.71 mmol) 3- 80 mL 200 mL 120°C
5-12-6 6-6-6 (5.26 g, 4.66 mmol) 88%
Colorless powder, mp: 169 170°C, IR , 1252 1190 cm 1, 1H 
NMR (500 MHz, CDCl3 1.58 (4H, m), 1.86 (2H, quin, J = 6.4 Hz), 1.88 (2H, quin, J = 6.4 
Hz), 2.37 2.48 (2H, m), 2.56 2.63 (2H, m), 3.12 3.15 (2H, m), 3.27 3.31 (2H, m), 4.03 (2H, t, J = 
6.4 Hz), 4.07 (2H, t, J = 6.4 Hz), 6.97 (2H, d, J = 8.5 Hz), 7.05 (2H, d, J = 9.2 Hz), 7.41 (2H, d, J = 
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8.5 Hz), 7.51 (2H, d, J = 8.5 Hz), 7.52 (2H, d, J = 7.9 Hz), 7.84 (2H, d, J = 9.2 Hz) ppm, HRMS (ESI): 
m/z calcd for C41H33O6F26S2 [M + HCOO]  1179.1303; found 1179.1311. 
7-m-n
7-12-6
I-6 (0.50 g, 0.862 mmol) B-12-6 (0.54 g, 0.862 mmol)  (0.14 g, 
1.03 mmol) 3- 40 mL 100 mL 120°C
5-12-6 7-12-6 (0.69 g, 0.566 mmol) 66%
Colorless powder, mp: 149 150°C, IR , 1244 1190 cm 1, 1H 
NMR (500 MHz, CDCl3 1.50 (12H, m), 1.46 (4H, quin, J = 7.6 Hz), 1.82 (4H, quin, J = 
6.4 Hz), 2.28 2.38 (2H, m), 2.58 2.69 (2H, m), 3.97 3.00 (2H, m), 3.34 3.37 (2H, m), 3.95 (2H, t, J
= 6.4 Hz), 4.02 (2H, t, J = 6.4 Hz), 6.87 (2H, d, J = 8.5 Hz), 7.01 (2H, d, J = 8.5 Hz), 7.37 (2H, d, J = 
8.5 Hz), 7.57 (2H, d, J = 8.5 Hz), 7.77 (2H, d, J = 8.5 Hz), 7.96 (2H, d, J = 8.5 Hz) ppm, HRMS (ESI): 
m/z calcd for C46H48NO6F26S2 [M + NH4]+ 1268.2508; found 1268.2533. 
7-6-6
I-6 (0.47 g, 0.810 mmol) B-6-6 (0.50 g, 0.787 mmol)  (0.17 g, 
1.23 mmol) 3- 40 mL 100 mL 120°C
5-12-6 7-6-6 (0.60 g, 0.527 mmol) 67%
Colorless powder, mp: 159 160°C, IR , 1234 1190 cm 1, 1H 
NMR (500 MHz, CDCl3 8H, quin, J = 6.4 Hz), 1.86 (2H, quin, J = 6.4 Hz), 2.28 2.38 (2H, 
m), 2.58 2.69 (2H, m), 3.97 3.00 (2H, m), 3.34 3.37 (2H, m), 3.98 (2H, t, J = 6.4 Hz), 4.04 (2H, t, J
= 6.4 Hz), 6.87 (2H, d, J = 8.5 Hz), 7.01 (2H, d, J = 8.5 Hz), 7.37 (2H, d, J = 8.5 Hz), 7.57 (2H, d, J
= 8.5 Hz), 7.77 (2H, d, J = 8.5 Hz), 7.96 (2H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd for 




I-6 (1.00 g, 1.72 mmol) C-12-6 (1.29 g, 1.72 mmol)  (0.65 g, 
4.70 mmol) 3- 50 mL 100 mL 120°C
5-12-6 8-12-6 (0.48 g, 0.375 mmol) 22%
Colorless powder, mp: 186 187°C, IR , 1294 1140 cm 1, 1H 
NMR (500 MHz, CDCl3 1.48 (12H, m), 1.81 (2H, quin, J = 6.4 Hz), 1.83 (2H, quin, J = 
6.4 Hz), 2.53 2.63 (2H, m), 2.58 2.69 (2H, m), 3.28 3.31 (2H, m), 3.34 3.37 (2H, m), 4.05 (2H, t, J
= 6.4 Hz), 4.08 (2H, t, J = 6.4 Hz), 7.01 (2H, d, J = 9.2 Hz), 7.05 (2H, d, J = 8.5 Hz), 7.57 (2H, d, J = 
8.5 Hz), 7.77 (2H, d, J = 8.5 Hz), 7.84 (2H, d, J = 9.2 Hz), 7.96 (2H, d, J = 8.5 Hz) ppm, HRMS (ESI): 
m/z calcd for C46H48NO6F26S2 [M + NH4]+ 1268.2508; found 1268.2533. 
8-6-6
I-6 (1.00 g, 1.72 mmol) C-6-6 (0.96 g, 1.44 mmol)  (0.65 g, 4.70 
mmol) 3- 50 mL 100 mL 120°C
5-12-6 8-6-6 (1.33 g, 1.15 mmol) 80% Colorless 
powder, mp: 201 202°C, IR , 1248 1180 cm 1, 1H NMR (500 
MHz, CDCl3 1.59 (4H, m), 1.87 (2H, quin, J = 6.4 Hz), 1.88 (2H, quin, J = 6.4 Hz), 
2.53 2.63 (2H, m), 2.58 2.69 (2H, m), 3.28 3.31 (2H, m), 3.34 3.37 (2H, m), 4.05 (2H, t, J = 6.4 
Hz), 4.08 (2H, t, J = 6.4 Hz), 7.01 (2H, d, J = 9.2 Hz), 7.05 (2H, d, J = 8.5 Hz), 7.57 (2H, d, J = 8.5 
Hz), 7.77 (2H, d, J = 8.5 Hz), 7.84 (2H, d, J = 9.16 Hz), 7.96 (2H, d, J = 8.5 Hz) ppm, HRMS (ESI): 
m/z calcd for C40H36NO6F26S2 [M + NH4]+ 1184.1569; found 1184.1576. 
7-1-5  III 
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H-6 (0.87 g, 1.58 mmol) 1,12-  (0.26 g, 0.792 mmol)
 (0.56 g, 4.05 mmol) 3- 50 mL 100 mL 120°C 3
9-12-6 (0.52 g, 0.412 mmol) 52% Colorless powder, mp: 175 176°C, 
IR , 1236 1190 cm 1, 1H NMR (500 MHz, CDCl3): 
1.25 1.40 (12H, m), 1.46 (4H, quin, J = 7.6 Hz), 1.82 (4H, quin, J = 6.4 Hz), 2.38 2.48 (4H, m), 
3.12 3.15 (4H, m), 4.02 (4H, t, J = 6.4 Hz), 6.96 (4H, d, J = 8.5 Hz), 7.41 (4H, d, J = 7.9 Hz), 7.50 
(4H, d, J = 7.9 Hz), 7.52 (4H, d, J = 8.5 Hz) ppm, MS (ESI): m/z calcd for C53H49O4F26S2 [M + 
HCOO]  1307.2657; found 1307.2664. 
9-6-6
H-6 (1.00 g, 1.82 mmol) 1,6-  (0.20 g, 0.829 mmol)
(0.36 g, 2.60 mmol) 3- 50 mL 100 mL 120°C 3
9-12-6 9-6-6 (0.81 g, 0.771 mmol) 93%
Colorless powder, mp: 193 194°C, IR 1491, 1252 1182 
cm 1, 1H NMR (500 MHz, CDCl3 J = 6.4 Hz), 2.38 2.48 (4H, m), 3.12 3.15 (4H, 
m), 4.02 (4H, t, J = 6.4 Hz), 6.96 (4H, d, J = 8.5 Hz), 7.41 (4H, d, J = 7.9 Hz), 7.50 (4H, d, J = 7.9 
Hz), 7.52 (4H, d, J = 8.5 Hz) ppm, MS (ESI): m/z calcd for C46H40NO2F26S2 [M + NH4]+ 1196.2085; 
found 1196.2076. 
9-12-4
H-4 (2.48 g, 5.53 mmol) 1,2-  (0.91 g, 2.77 mmol)
(1.15 g, 8.30 mmol) 3- 80 mL 200 mL 120°C 3
96 
9-12-6 9-12-4 (2.13 g, 2.00 mmol) 72%
Colorless powder, mp: 162 163°C, IR , 1248 1171 
cm 1, 1H NMR (500 MHz, CDCl3 1.40 (12H, m), 1.46 (4H, quin, J = 7.6 Hz), 1.82 (4H, 
quin, J = 6.4 Hz), 2.38 2.48 (4H, m), 3.12 3.15 (4H, m), 4.02 (4H, t, J = 6.4 Hz), 6.96 (4H, d, J = 8.5 
Hz), 7.41 (4H, d, J = 7.9 Hz), 7.50 (4H, d, J = 7.9 Hz), 7.52 (4H, d, J = 8.5 Hz) ppm, MS (ESI): m/z
calcd for C48H52NO2F18S2 [M + NH4]+ 1080.3152; found 1080.3160. 
9-6-4
H-4 (0.78 g, 1.74 mmol) 1,6-  (0.22 g, 0.902 mmol)
(0.42 g, 3.04 mmol) 3- 50 mL 100 mL 120°C 3
9-12-6 9-6-4 (0.70 g, 0.827 mmol) 95%
Colorless powder, mp: 180 181°C, IR , 1248 1171 
cm 1, 1H NMR (500 MHz, CDCl3 2.48 (4H, m), 3.12 3.15 (4H, m), 3.14 (4H, t, J = 8.2 
Hz), 4.05 (4H, t, J = 6.4 Hz), 6.98 (4H, d, J = 9.2 Hz), 7.41 (4H, d, J = 8.5 Hz), 7.52 (4H, d, J = 9.2 




I-6 (0.87 g, 1.51 mmol) 1,12-  (0.25 g, 0.754 mmol)
(0.79 g, 5.71 mmol) 3- 50 mL 100 mL 120°C 3
10-12-6 
(0.90 g, 0.680 mmol) 90% Colorless powder, mp: 235 236°C, IR
2934, 2853, 1636, 1410, 1234 1190 cm 1, 1H NMR (500 MHz, CDCl3 1.40 (12H, m), 1.46 
(4H, quin, J = 7.6 Hz), 1.82 (4H, quin, J = 6.4 Hz), 2.58 2.69 (4H, m), 3.34 3.37 (4H, m), 4.05 (4H, 
t, J = 6.4 Hz), 7.03 (4H, d, J = 8.5 Hz), 7.58 (4H, d, J = 8.5 Hz), 7.77 (4H, d, J = 8.5 Hz), 7.96 (4H, d, 
J = 8.5 Hz) ppm, MS (ESI): m/z calcd for C53H49O8F26S2 [M + HCOO]  1371.2454; found 1371.2451. 
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10-6-6
I-6 (1.00 g, 1.72 mmol) 1,6-  (0.19 g, 0.783 mmol)
(0.45 g, 3.26 mmol) 3- 50 mL 100 mL 120°C 3
10-12-6 10-6-6 (0.49 g, 0.399 mmol) 51%
Colorless powder, mp: 253 254°C, IR 609, 1524, 1252 1190 
cm 1, 1H NMR (500 MHz, CDCl3 1.62 (8H, m), 2.58 2.69 (4H, m), 3.34 3.37 (4H, m), 
4.05 (4H, t, J = 6.4 Hz), 7.03 (4H, d, J = 8.5 Hz), 7.58 (4H, d, J = 8.5 Hz), 7.77 (4H, d, J = 8.5 Hz), 
7.96 (4H, d, J = 8.5 Hz) ppm, MS (ESI): m/z calcd for C46H40NO6F26S2 [M + H]+ 1260.1882; found 
1260.1880. 
10-12-4
I-4 (2.40 g, 5.00 mmol) 1,12-  (0.82 g, 2.50 mmol)
(1.04 g, 7.49 mmol) 3- 80 mL 200 mL 120°C 3
10-12-6 10-12-4 (2.07 g, 1.78 mmol) 73%
Colorless powder, mp: 234 235°C, IR , 1293 1192 
cm 1, 1H NMR (500 MHz, CDCl3 1.40 (12H, m), 1.46 (4H, quin, J = 7.6 Hz), 1.82 (4H, 
quin, J = 6.4 Hz), 2.58 2.69 (4H, m), 3.34 3.37 (4H, m), 4.05 (4H, t, J = 6.4 Hz), 7.03 (4H, d, J = 8.5 
Hz), 7.58 (4H, d, J = 8.5 Hz), 7.77 (4H, d, J = 8.5 Hz), 7.96 (4H, d, J = 8.5 Hz) ppm, MS (ESI): m/z
calcd for C48H52NO6F18S2 [M + NH4]+ 1144.2949; found 1144.2961. 
10-6-4
I-4 (1.07 g, 2.23 mmol) 1,6-  (0.30 g, 1.23 mmol)
(0.58 g, 4.20 mmol) 3- 50 mL 100 mL 120°C 3
10-12-6 10-6-4 (0.85 g, 0.937 mmol) 84%
98 
Colorless powder, mp: 249 250°C, IR , 1255 1190 
cm 1, 1H NMR (500 MHz, CDCl3 1.62 (8H, m), 2.58 2.69 (4H, m), 3.34 3.37 (4H, m), 
4.05 (4H, t, J = 6.4 Hz), 7.03 (4H, d, J = 8.5 Hz), 7.58 (4H, d, J = 8.5 Hz), 7.77 (4H, d, J = 8.5 Hz), 




H-6 (1.75 g, 3.19 mmol) 1,12-  (2.10 g, 6.40 mmol)
(1.06 g, 7.66 mmol) 80 mL 200 mL 60°C 8
HPLC
35%  (0.92 g, 9.43 
mmol) 40 mL 100 mL 100°C
CC-
12-6 (1.96 g, 2.37 mmol) 74% (2 steps) Colorless powder, mp: 215 216°C, IR
(KBr dis , 1233 1190 cm 1, 1H NMR (500 MHz, CDCl3): 1.51 
(12H, m), 1.82 (2H, quin, J = 6.4 Hz), 1.86 (2H, quin, J = 6.4 Hz), 2.53 2.63 (2H, m), 3.28 3.31 (2H, 
m), 3.41 (2H, t, J = 6.7 Hz), 4.06 (2H, t, J = 6.4 Hz), 7.03 (2H, d, J = 8.5 Hz), 7.58 (2H, d, J = 8.5 Hz), 
7.77 (2H, d, J = 8.5 Hz), 7.96 (2H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd for C32H40NO3F13SBr 
[M + NH4]+ 844.1705; found 844.1716. 
CC-6-6
H-6 (0.39 g, 0.703 mmol) 1,6-  (0.87 g, 3.57 mmol)
(0.12 g, 0.843 mmol) 3- 80 mL 200 mL 120°C
HPLC
99 
35% (0.50 g, 5.14 
mmol) 40 mL 100 mL
CC-6-6 (0.36 
g, 0.485 mmol) 69% (2 steps) Colorless powder, mp: 151 152°C, IR (KBr disc): 
, 1231 1190 cm 1, 1H NMR (500 MHz, CDCl3 1.58 (4H, m), 
1.85 (2H, quin, J = 6.4 Hz), 1.91 (2H, quin, J = 6.4 Hz), 2.53 2.63 (2H, m), 3.34 3.37 (2H, m), 3.43 
(2H, t, J = 6.7 Hz), 4.06 (2H, t, J = 6.4 Hz), 7.03 (2H, d, J = 8.5 Hz), 7.58 (2H, d, J = 8.5 Hz), 7.77 
(2H, d, J = 8.5 Hz), 7.96 (2H, d, J = 8.5 Hz) ppm, HRMS (ESI): m/z calcd for C26H28NO3F13SBr [M 
+ NH4]+ 460.0766; found 460.0787. 
11-m-n
11-12-6
CC-12-6 (1.00 g, 1.21 mmol) H-6 (0.66 g, 1.21 mmol) (0.33 g, 
2.42 mmol) 3- 50 mL 100 mL 120°C
10-12-6 11-12-6 (1.36 g, 1.05 mmol) 83%
Colorless powder, mp: 193 194°C, IR , 1236 1190 cm 1, 1H 
NMR (500 MHz, CDCl3 1.37 (16H, m), 1.80 (4H, quin, J = 6.4 Hz), 2.28 2.38 (2H, m), 
2.53 2.63 (2H, m), 3.12 3.15 (2H, m), 3.34 3.37 (2H, m), 3.98 (2H, t, J = 6.4 Hz), 4.06 (2H, t, J = 
6.1 Hz), 6.96 (4H, d, J = 8.5 Hz), 7.03 (4H, d, J = 8.5 Hz), 7.41 (4H, d, J = 7.9 Hz), 7.50 (4H, d, J = 
7.9 Hz), 7.52 (4H, d, J = 8.5 Hz), 7.58 (4H, d, J = 8.5 Hz), 7.77 (4H, d, J = 8.5 Hz), 7.96 (4H, d, J = 
8.5 Hz) ppm, MS (ESI): m/z calcd for C52H52NO4F26S2 [M + NH4]+ 1312.2923; found 1312.2942. 
11-6-6
CC-6-6 (0.18 g, 0.242 mmol) H-6 (0.13 g, 0.242 mmol)  (0.19 
g, 1.37 mmol) 3- 50 mL 100 mL 120°C
100 
10-12-6 11-6-6 (0.23 g, 0.191 mmol) 79%
Colorless powder, mp: 221  2936, 2851, 1609, 1491, 1238 1182 cm 1, 
1H NMR (500 MHz, CDCl3 1.58 (4H, m), 1.85 (2H, quin, J = 6.4 Hz), 1.91 (2H, quin, J = 
6.4 Hz), 2.28 2.38 (2H, m), 2.53 2.63 (2H, m), 3.12 3.15 (2H, m), 3.34 3.37 (2H, m), 3.98 (2H, t, J
= 6.4 Hz), 4.06 (2H, t, J = 6.1 Hz), 6.96 (4H, d, J = 8.5 Hz), 7.03 (4H, d, J = 8.5 Hz), 7.41 (4H, d, J = 
7.9 Hz), 7.50 (4H, d, J = 7.9 Hz), 7.52 (4H, d, J = 8.5 Hz), 7.58 (4H, d, J = 8.5 Hz), 7.77 (4H, d, J = 
8.5 Hz), 7.96 (4H, d, J = 8.5 Hz) ppm, MS (ESI): m/z calcd for C46H40NO4F26S2 [M + NH4]+
1228.1984; found 1228.1986. 
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